This paper reports on an experimental study which tested the claims of the Fundamental Difference Hypothesis and the Domain-by-Age-Model by comparing the performances of Arabic-and Chinese-speaking child and adult L2 learners in the acquisition of English reflexives. Whilst English and Arabic allow only local binding of reflexives, Chinese allows local and long-distance binding of reflexives. 60 L2 learners were given a word-based mean length of utterance proficiency test to confirm their proficiency level and, then, they were divided into six groups: Arabic-speaking children (n = 15); Arabicspeaking adults (n = 15); Chinese-speaking children (n = 15); Chinesespeaking adults (n = 15); an L1-English child (mean age 9.60) control group (n = 15); and an L1-English adult control group (n = 15). L2 learners' interpretation of English reflexives was elicited through a 48-item Simon-Saysgame. The results showed significant differences between the performance, of the L2 groups, and that of native speakers; yet, the majority of L2 learners were close to an 83.33% acquisition threshold. Also, by showing no significant difference between the child and adult L2 groups, the results indicated support for the Domain-by-Age-Model. As for the syntactic difference between reflexives and pronouns, L2 learners did not differentiate between them, scoring higher in reflexives.
Introduction
For several decades, the issue, of adult L2 learners' access to Universal Grammar How to cite this paper: Al Kafri, A. (2019) . Similarities and Differences between Child and Adult L2 Learners in the Acquisition of (UG) 1 has been debated. Some researchers (Schwartz & Sprouse, 1994 Eubank, 1993 Eubank, /1994 Vainikka & Young-Scholten, 1994 Vainikka & Young-Scholten, 2006 /2007 argued that, irrespective of their L1, adult L2 learners could have access to UG in advanced stages of L2 acquisition. Others (Schachter, 1990; Bley-Vroman, 1990; Tsimpli & Roussou, 1991; Clahsen & Hong, 1995) argued that access to UG was confined in time and that, in their L1 to analyse L2 input, adult L2 learners resorted to insinuations of UG. In this on-going debate, two prominent hypotheses are the Fundamental Difference Hypothesis (Bley-Vroman, 1990 /2009 and the Domain-by-Age-Model (Schwartz, 2003) . Bley-Vroman (1990) argues that adult L2 learners lack direct access to UG and its associated learning principles. Alternatively, adult L2 learners depend on the knowledge of their native language and general problem-solving strategies to acquire the L2 grammar. Bley-Vroman (1990) argues that there are two components which control child L1 acquisition and distinguish it from adult L2 acquisition. These are:
(1) (a) A definition of possible grammar: Universal Grammar.
(b) A way of arriving at a grammar based on available data: a Learning Procedure (or a set of procedures).
According to Bley-Vroman, adult L2 learners, substitute UG with knowledge of the L1 and substitute domain-specific learning procedures with general-problem-solving systems. Schwartz (1992) argues that, if the inter-language grammar of child and adult L2 learners is constrained by UG, there is an expectation of a single sequence of acquisition. Conversely, if a problem-solving approach guides the L2 adults' grammar, the sequence of adult L2 acquisition is expected to be different from that of child L2 acquisition. In this regard, Schwartz (2003) proposed the Domain-by-Age-Model in which she pointed out that the similarity between child L1 acquisition and child L2 acquisition lay in the realm of inflectional morphology. In contrast, the similarity, between child L2 acquisition and adult L2 acquisition, lay in the realm of syntax. This model is summarized in (2):
Child L2 and Adult L2 Acquisition
(2) Domain-by-Age Model (Schwartz, 2003) (a) Child L1 ≠ child L2 = adult L2 in the domain of syntax (b) Child L1 = child L2 ≠ adult L2 in the domain of inflectional morphology Two studies (Unsworth, 2005; Blom, 2008) have been reported to test the assumptions of the Domain-by-Age Model. Unsworth (2005) investigated the acquisition of Dutch direct object scrambling over negation by child and adult English speakers. Unsworth (2005) found that L2 children and adults pass through the same developmental stages in the acquisition of scrambling. Thus, ory's three principles which determine the referential relationship between nominal expressions and their antecedents (Chomsky, 1986) :
(3) The Standard Binding Theory (Chomsky, 1986: p. 166) (a) An anaphor is bound in a local domain (b) A pronominal is free in a local domain (c) An r-expression is free (in the domain of the head of its chain)
In the light of these three principles, the referential relationship, in (4), is determined as follows:
(4) (a) John j said Jack i likes himself i/*j .
(b) John j said Jack i likes him *i/j .
(c) He i said Jack *i is happy.
The relationship, between the above mentioned nominal expressions, is illustrated through the use of subscripted notations. As shown in (4a), the reflexive pronoun, himself, can refer to Jack because it is within the reflexive's local domain; however, it cannot refer to John, the subject of the main clause, because it is outside the local domain. In contrast, the personal pronoun, him in (4b), cannot refer to Jack, the subject of the embedded clause, because it is within the pronoun's local domain. However, him can refer to John because it is not in its local domain. As for the r-expression, Jack in (4c), it should be free and, consequently, it cannot refer to he, the subject of the main clause. Chomsky (1981: p. 184 ) defined binding as:
(5) An NP, A , is BOUND if and only if there is an NP B such that both of the following conditions are satisfied:
(a) A and B are co-indexed; and (b) B c-commands A. Co-indexation is defined in terms of co-reference; we say that A is co-indexed with B, if both A and B share the same indices; these are used commonly as notations to indicate the relationship between nominal expressions (Chomsky, 1981) . C-command, however, is still a controversial topic in literature. Nevertheless, for our discussion, we adopted the definition used in Chien & Wexler (1987: p. 30) , "in a phrase-marker, node A c-commands node B if and only if the first branching node which dominates A also dominates B." Cross-linguistic variation shows that Principle A, in the Standard Binding Theory, cannot account for reflexive distribution in what is called long-distance binding languages, e.g. ziji in Chinese.
(6) Zhangsan i renwei Lisi j zhidao Wangwu k xihuan ziji i/j/k. Zhangsan thinks Lisi knows Wangwu likes self.
"Zhangsan thinks that Lisi knows that Wangwu likes self" (Progovac, 1993) The Standard Binding Theory fails to give an account for the co-referrential relationship between ziji and its possible antecedents in (6) above. Therefore, Progovac (1993) proposed the Relativized Subject Approach to account for the A. Al Kafri DOI: 10.4236/ojml.2019.96038 512 Open Journal of Modern Linguistics cross-linguistic variation attested in the distribution of reflexives and their antecedents. Progovac (1993) assumed a distinction between morphologically complex reflexives (e.g. himself) and morphologically simple reflexives (e.g. ziji).
Whilst complex reflexives do not take Agr as their binder, simple reflexives do.
In this regard, Progovac argued that there is a close relationship between the type of (±) Agr and the domain for simple reflexives. Namely, if a language, which allows long-distance binding, has overt morphological agreement, then, the domain, of long-distance reflexives, closes off with the first finite clause (e.g.
Russian). However, if a language, which allows long-distance binding, does not have overt morphological agreement but has anaphoric Agr, the domain, of long-distance reflexives, can overlook finite clauses (e.g. Chinese). Taking these differences into account, Progovac (1993: p. 757) proposed the Relativized Subject Approach which states that:
(7) A reflexive R must be bound in the domain D containing R, a governor for R, and a SUBJECT (see Chomsky, 1981 According to (7), the choice of a possible antecedent to any type of reflexives depends on X-bar compatibility. Progovac (1993) assumed a relationship between the morphological status of a reflexive and its SUBJECTS. Namely, if the reflexive is X˚ (e.g., ziji), then, its SUBJECTS are only X˚ categories. Therefore, Agr is the only c-commanding head. According to this argument, ziji, in (8), is bound by Agr in the local clause:
(8) Zhangsan i Agr 2 i shuo [Lisi i Agr l i chang piping ziji i ].
Zhangsan say Lisi often criticize self "Zhangsan says Lisi often criticizes herself" (Progovac, 1993: p. 758) Progovac argues that, in (8), Agr1 is bound to Agr2 by transitivity. In this sense, Progovac explains that binding is feature-indexing and not co-reference indexing which would result in an actual co-reference as is the case in the relationship between complex reflexives and their antecedents. Since Agr is not a referential entity and it is co-indexed conventionally to its SUBJECT (Chomsky, 1981) , Lisi and Zhangsan, in (8), are co-indexed by transitivity of their Agrs (Progovac, 1993) .
Properties of reflexives in Arabic and Chinese
Similar to English reflexives, Arabic 2 reflexives are bound locally by subject/object antecedents (Kremers, 1997 (Osman, 1990: p. 160) As shown in (9), the reflexive, nafs-uhum "themselves", can be bound by the embedded subject Ɂahmad w mona "Ahmad and Mona"; however, it cannot be bound by humma "they" because it is outside its local domain, namely the embedded finite clause.
Similar to English, Arabic reflexives can be bound by any local c-commanding subject or object antecedents (Kremers, 1997) :
(10) ḥ attā ekšifa-hu i -l-batal j 'amāma nafs-a-hu j/i so that reveals.3msg-him the-hero before SELF-NOM-him "so that the hero reveals him before himself" Different from Arabic and English, Chinese has two types of reflexives: morphologically complex (e.g., ta ziji); and morphologically simple (e.g., ziji) (Progovac, 1993) . Ta ziji is a local reflexive pronoun which should be bound in its local domain, whilst ziji is a long-distance reflexive pronoun which, as shown in (11), can be bound by long-distance antecedents:
(11) Zhangsan i renwei Lisi j zhidao Wangwu k xihuan ziji i/j/k /ta ziji *i/*j/k Zhangsan thinks Lisi knows Wangwu likes self he-self "Zhangsan thinks that Lisi knows that Wangwu likes himself" (Progovac, 1993: p. 757) Most importantly, ziji cannot be bound by long-distance object antecedents because objects are not X˚ categories. In fact, such a property of ziji is predicted by generative grammarians to be universal for all natural languages (Progovac, 1993) . In other words, no natural language allows long-distance reflexives to be bound by long-distance object antecedents. Consequently, long-distance reflexives have only subject orientation. Table 1 below summarizes the differences in the properties of reflexives in English, Arabic and Chinese.
Previous Research on the Acquisition of Reflexives
A substantial number of studies (Finer & Broselow, 1986; Thomas, 1989 Thomas, , 1995 Bennett, 1994; Maclaughlin, 1998; Yip & Tang, 1998; Yuan, 1998; Al Kafri, 2008;  among others) considered the interpretation of reflexives by adult L2 learners.
These studies reported contradictory results about the adult L2 learners' interpretation of reflexives. To start with the full access view to UG in L2 acquisition, Thomas (1995) conducted a study of 58 adult L2 learners of Japanese which allows long-distance binding of reflexives. The L2 learners were of a variety of L1s which allow local binding (English, Spanish, German and French) and long-distance binding (Thai, Chinese and Korean). Based on the results of a truth-value-judgementtask, Thomas found that advanced adult L2 learners were able to reset their binding parameter to the long-distance binding allowed in Japanese. However, Thomas's results were questionable because, in her study, she did not mention whether or not L2 learners, who achieved native-like in the acquisition of Japanese reflexives, were of an L1 which allows local or long-distance binding. Similar to Thomas's (1995) findings, Yip & Tang (1998) In contrast to the full access view, Yuan (1998) and Al Kafri (2008) supported an L1-transfer view in the acquisition of L2 reflexives. Yuan (1998) Different from the views of L1 transfer and L2 access to UG in adult L2 acquisition, some linguists (Finer & Broselow, 1986; Hirakawa, 1990; Maclaughlin, 1998 ) conducted studies on the adult L2 learners' interpretation of English reflexives. All these studies' results showed that adult L2 learners developed a kind of grammar which was different from mother tongue binding and target binding. For example, Finer & Broselow (1986) The first study was conducted by Lee & Schachter (1997) who studied the acquisition of binding principles A and B from a maturational point of view. They were interested mainly in three types of L2 learners: 1) those whose sensitive periods remained open whilst acquiring the binding principles, 2) those whose
sensitive periods remained open but had not reached their peak, and 3) those who have passed the sensitive period. 76 L1-Korean speakers, acquiring English as their L2, participated in the study and 12 adult native speakers were recruited as a control group. L2 participants were divided into age groups ranged from age 6:0 to 24:11. The test was a truth-value-judgment-task where participants were shown a picture followed by a reflexive/pronoun statement. Depending on their understanding of the picture, L2 learners had to decide whether the statement was correct (choose YES) or not (choose NO). Lee and Schachter found that the performance of middle learners, particularly the 11 to 13 age group, was better than the early and later learners. Based on these results, Lee & Schachter (1997) claimed that a sensitive period for principle A exists between the ages 5 and 13. After that age, there would be a gradual decline in the ability to acquire the local binding of English reflexives. However, the relatively low performance, of the early participants, could have resulted from the task which was used. It was highly possible that those children found the task difficult or uninteresting so their performance was lower than the middle arrivals. Lee & Schachter (1997) ought to have used a task which took into account the difference in working memory capacity between L2 children and adults (Unsworth, 2008) .
The second study was by Lee (2005) who investigated the development of the acquisition of English reflexives by adult and child L1-Korean speakers as L2 learners of English. Korean is different from English in the fact that it allows both local and long-distance binding of reflexives. Two versions of a picture truth-value-judgment task were administered to participants. Table 2 shows the participants' overall results.
As shown in Table 2 , child participants, at an advanced stage, behaved native-like in type 1 and type 2. However, their performance, in orientation 3 (type 3), was more L1-like (subject only) rather than like English which accepts both subject and object antecedents. On the other hand, in type 1 sentences, adult
Korean participants performed less native-like than child participants. As for L2 acquisition development, Lee (2005) found that the adult participants' results supported the Full Transfer/Full Access Model (Schwartz & Sprouse, 1994/96) . 3 Orientation refers to the type of the antecedent whether it is a subject or an object. Table 2 . Group results of accuracy from a picture-truth-value-judgment task (Lee, 2005 In contrast, the developmental pattern of child participants did not match that of adults. Similar to advanced adults, advanced children achieved native-like binding. However, those, who made finite/non-finite distinctions, were in the low proficiency group and not in the intermediate one. As far as orientation was concerned, no development was noticed on the part of L2 adults or children.
Despite the importance of Lee's (2005) study, two methodological problems could be noticed. Firstly, two totally different versions of proficiency tests were used with participants. These were a cloze proficiency test with adults and a word-based Mean Length of Utterance test with children. This meant very likely that Lee did not compare the right children with the right adults. Secondly, we do not know whether Lee's participants, especially L2 adults, allowed long-distance binding of reflexives because either they transferred the grammar of the L1, or because they misinterpreted English reflexives as pronouns. Lee included pronoun sentences in the task as distractions; however, she did not report on any results relating to the pronoun items.
As shown in the above review, the majority of L2 research, on the acquisition of reflexives, was conducted mainly on L2 adults. It is very important to conduct a study which compares the performance of child and adult L2 learners in the acquisition of reflexives. Namely, if child and adult L2 learners of the same L1 were found to follow the same path of acquisition, such findings would support the views of the Domain-by-Age-Model (Schwartz, 2003) that adults have access to UG in the acquisition of L2 syntax. However, if child L2 learners outperform adult L2 learners in the acquisitions of reflexives, such results would support the views of the Fundamental Difference Hypothesis (Bley-Vroman, 1990/2009) that adult L2 learners do not have direct access to UG and that, in the acquisition of L2 syntax, they are different from child learners.
Based on the results of the studies discussed above, this study addressed the following research questions: 
Experiment

Participants
In this study, the L2 participants were from two mother tongues: Arabic and
Chinese. The choice of these two languages was very important for comparative reasons. Arabic and English have the same grammar of reflexive binding in terms of domain and orientation. Chinese, in contrast, differs from English in the choice of domain and antecedents. Thus, the results of the present study will present a possible answer to the question of UG access in second language acquisition. In addition to L1-based differences between the experimental groups, there was also the age difference. This study's participants were of two age groups: children and adults. Child L2 acquisition is a subject of controversy in the field of L2 acquisition. This study adopted the definition of L2 children and L2 adults proposed by Unsworth (2005: p. 7) 4 :
L2 Child: A non-native acquirer whose initial exposure, to the target language, is between the ages of four and seven years.
L2 Adult: A non-native acquirer whose initial exposure, to the target language, is at eight years or older.
The age difference within each experimental group is as important as the mother tongue difference. Since there is general consensus on the availability of UG to L2 children (Schwartz, 1992 (Schwartz, /2004 Unsworth, 2005) , a comparison between child and adult participants might cast new light on the on-going debate of UG availability to adult L2 learners (Schwartz, 1992) . As far as this study is concerned, similarities/differences between Arabic-speaking children and adults on one hand, and Chinese-speaking child and adult participants on the other hand, would be informative.
This study involved 90 participants who were divided into six experimental groups: Arabic-speaking children (n = 15); Arabic-speaking adults (n = 15);
Chinese-speaking children (n = 15); Chinese-speaking adults (n = 15); a control group of child native speakers of English (n = 15); and a control group of adult native speakers of English (n = 15). All the participants were living in the United Kingdom at the time they were tested. Table 3 presents background information on participants with regard to age and length of residence (henceforth, LOR) in the UK. 4 The reason, for this choice, goes back to Unsworth's (2005) discussion which showed that the L1's most grammatical principles were in place by the age of four, and children, who started L2 acquisition before the age of eight, were found to be in the range of native-speakers. Open Journal of Modern Linguistics An independent t-test showed that there was no significant difference between the mean ages of Arabic-speaking children; Chinese-speaking children; and English children (t = .177, df (2), p > .915). Also, an independent t-test showed that there was no significant difference between the mean ages of Arabic-speaking adults; Chinese-speaking adults; and English adults (t = 1.141, df (2), p > .565).
As for mean Length of Residence (LOR) in the UK, results of an independent t-test showed that there was no significant difference between the mean LOR for Arabic-speaking children and Chinese-speaking children (t = 1.612, df (28), p > .118), and that there was no significant difference between the mean of LOR for Arabic-speaking adults and Chinese-speaking adults (t = 1.725, df (28) Simon-says-game. In order to investigate L2 learners' interpretation of English reflexives, the main task was a Simon-Says-Game. The game was a kind of an act-out task which involved three people: the main participant; one of his/her parents 5 ; and the researcher. It involved 48 sentences which investigated sentence structures as shown in (13) In the game, three participants (the main participant; one of his/her parents; and the researcher) needed to be present depending on the main participant's gender and to avoid gender cues in the questions. All the materials, which were required for the game such as cars, balls, and cookies, were on a table in front of the three participants. Since the game was a comprehension act-out task, the participants' responses were considered correct if they behaved correctly in the game.
Scoring and analysis Scoring and analysis of the proficiency test Open Journal of Modern Linguistics
This study adapted the definition of an utterance adopted by Whong-Barr & Schwartz (2002: p. 610 ) 6 who defined an utterance as "a clause with a unified predicate (unified in that it expresses a single activity, event, or state)." In this test, the complexity measure was a word-based Mean Length of Utterance (henceforth, MLU) which was calculated by dividing the total number of words by the total number of utterances. On the other hand, the accuracy measure was calculated by dividing the total number of utterances to the total number of error-free utterances. In order to make the accuracy and complexity measures comparable, the accuracy measure was multiplied by 10. Also, the two measures were normalized by multiplying the complexity measure by the ratio of ranges which was calculated by dividing the range of accuracy measure to the range of complexity measure (Lee, 2005) . Following these mathematical steps, the proficiency score was obtained by using the following formula:
(15) Proficiency Score (P) = Accuracy Measure + (Complexity Measure * Ratio of ranges)
Scoring and analysis of Simon-says-game
Each participant's responses were analysed as a mean percentage for each structure type. For example, if a participant responded correctly five out of six items in biclausal finite reflexives, his/her score, in that structure type, would be 83.33%. In this case, every participant had a mean percentage for each of the test structures.
Data was analysed into group results and individual results. Since the conditions of the task were chosen carefully to address the four research questions, data for each research question was analysed quantitatively and reported, firstly, as group results. The group results of L2 learners were analysed against the group results of control groups in order to establish if there was any significant difference between them. In addition to group results, it was important to consider the participants' individual performances to establish whether or not the participants' overall performance was indicative of their individual performances. As was the case with group results, individual results are discussed as answers to the main research questions. In order to decide whether or not L2 learners had acquired the target grammar, the main criterion, which was applied, was that each participant ought to answer correctly five items out of six in each structure type. In this discussion, the participants' identities were kept anonymous, and an acronym, plus a number, were used to refer to them as follows: ACn (Arab child); AAn (Arab adult); CCn (Chinese child); and CAn (Chinese adult).
Results
Results of English proficiency test
Proficiency data of the word-based Mean Length of Utterance test was analysed, according to the above mentioned formula, and proficiency scores ranged 6 Whong- Barr & Schwartz (2002) adapted this definition from Slobin (1993 (Figure 1 ).
Since the proficiency scores were distributed normally, a One Way ANOVA test was applied to establish if there was any significant difference between the proficiency scores of all L2 groups. The results, of the ANOVA test, revealed that there was no significant difference between the proficiency scores of all L2 groups (F(3) = 1.402, p > .252); this indicated that L2 participants were at the same developmental stage in the acquisition of English. Based on the insignificant difference found in the participants' proficiency scores, the researcher concluded that all the L2 participants, involved in this study, were at the same developmental stage in the acquisition of English. Nevertheless, the researcher did not know their specific proficiency level (elementary, intermediate or advanced).
Results of Simon-says-game
This study's results are presented as answers to each research question mentioned in (12) above. The answer, to each of these four questions, is presented, firstly, and, then, the participants' individual performances are presented. As for the group results, an acquisition threshold (83.33%) was applied to say that L2 learners acquired any property of English reflexives. The choice of 83.33% was not arbitrary; however, it was linked to the criterion adopted in the analysis of individual results. Namely, each participant ought to have answered correctly five items out of six (83.33%) in each structure type. According to this value/ criterion (83.33% or 5/6), group and individual performances were analysed.
Namely, any group of participants was considered to have acquired the target property of English reflexives if they satisfied the acquisition threshold and were native-like in their performances. The researcher considered the acquisition threshold to be important in the analysis of group results because, as was the case in this study, native speakers, might show, sometimes, ceiling effects whilst L2 participants do not. In such a case, we cannot claim that L2 learners have not acquired the target grammar. However, we can claim that they have acquired the target grammar but that their performances are not exactly the same as native-speakers. For this reason, the researcher applied the acquisition threshold in the analysis of group results.
UG constraints in the acquisition of English reflexives
As far as UG constraints were concerned, this study argued that L2 learners obeyed UG constraints if they performed above the acquisition threshold and their performances were native-like in possessive structure 1, possessive structure 2, and long-distance object antecedent sentences. Figure 2 shows the overall performance of child experimental groups and the control group in possessive structure 1 and possessive structure 2.
Taking the criteria of 83.33% correct performance as an acquisition threshold, Figure 2 shows that, for possessive structure 1, all the child L2 groups were performing above this threshold. However, in the acquisition of possessive structure 2, the child L2 groups' performance was below 83.33%. As expected, child native speakers showed ceiling effects in the acquisition of both possessive structures 1 and 2.
The above observations were confirmed statistically by using non-parametric tests since the data was not normally distributed. Concerning the performance of child groups, in possessive structure 1, between-group comparisons showed that there was a significant difference in possessive structures 1 (Kruskal Wallis: H(2) = 14.244, p < .001). This was followed-up by Mann Whitney tests (Bonferroni correction applied, significance accepted at p = .016) which revealed that child native speakers were significantly different from Arabic-speaking children (U = 67.500, p < .007, r = .49) and Chinese-speaking children (U = 37.500, p < .001, r = .69). Concerning the performance of child groups in possessive structure 2, there were significant differences between the groups (Kruskal Wallis: H(2) = 21.166, p < .001). This was followed-up by Mann Whitney tests (Bonferroni correction applied, significance accepted at p = .016) which revealed that child native speakers were significantly different from Arabic-speaking children (U = 28.00, p < .001, r = .71) and Chinese-speaking children (U = 23.00, p < .001, r = .73). Now, we turn to see the performance of adult groups in possessive structure 1 and possessive structure 2.
Similar to the child groups' results, Figure 3 shows that adult L2 groups performed above the acquisition threshold (83.33%) for possessive structure 1.
However, their performance, in the acquisition of reflexives in possessive structure 2, was below the acquisition threshold. Similar to child native speakers in this study, adult native speakers showed ceiling effects in the acquisition of both of possessive structure 1 and possessive structure 2.
These observations, on adults' performance, were confirmed by using nonparametric tests since the data was not normally distributed. As for possessive structure 1, there was a significant difference between the groups (Kruskal-Wallis, H(2) = 11.929, p < .003). This was followed up with Mann-Whitney tests (Bonferroni correction applied, significance accepted at p = .016), which revealed significant differences between native speakers and each of Arabic-speaking adults (U = 60.00, p < .003, r = .54) and Chinese-speaking adults (U = 45.00, p < .001, r = .64).
Similar results were found also with the performance of adult groups in possessive structure 2 (Kruskal Wallis: H(2) = 24.147, p < .001). On follow-up Mann-Whitney tests (Bonferroni correction applied, significance accepted at p = .016), adult native speakers were found to be significantly different from Arabic-speaking adults (U = 12.00, p < .001, r = .83) and Chinese-speaking adults (U = 19.00, p < .001, r = .78). In addition to their knowledge of c-command as a constraint on reflexive binding, L2 learners were shown to obey UG constraints if they did not allow English reflexives to be bound by long-distance object antecedents. Figure 4 shows the overall performance of experimental groups in prohibiting English reflexives to be bound by long-distance object antecedents.
As is obvious in Figure 4 , the majority of the L2 groups scored higher than the acquisition threshold (83.33%). Yet, on the one hand, there was a significant difference between child groups in prohibiting English reflexives to be bound by long-distance object antecedents (Kruskal Wallis, H(2) = 10.278, p < .006), and, on the other hand, adult groups (Kruskal Wallis, H(2) = 14.521, p < .001). Follow-up Mann Whitney Tests (Bonferroni correction applied, significance accepted at p = .016) showed that there was no significant difference between the performance of Arabic-speaking children and child native speakers in the interpretation of reflexives in long-distance object antecedent sentences. However, there was a significant difference between Chinese-speaking children and child native speakers (U = 52.500, p < .001, r = .59). Also, follow-up Mann Whitney Tests (Bonferroni correction applied, significance accepted at p = .016) showed that there was significant differences between the performance of adult native speakers and both Arabic-speaking adults (U = 60.00, p < .003, r = .54) and Chinese-speaking adults (U = 37.500, p < .001, r = .68).
As for the individual performance of L2 participants in respect of UG constraints in the L2 acquisition of English reflexives (see Appendix B), individual results reflected group results. Namely, the majority of Arabic-speaking children answered correctly 5/6 items in the target structures, with the exception of AC1, AC3 and AC9 whose answers were below the acquisition criterion (5/6). As for the other experimental groups, possessive structure 2 seemed to be problematic where only half of each group satisfied the acquisition criterion (5/6). Possessive structure 1 and long-distance object antecedent reflexives seemed to be less problematic for these groups. Only two Arabic-speaking participants (AC1 and AA7) and five Chinese-speaking participants (CC2, CC14, CA1, CA3 and CA7) allowed English reflexives to be bound by long-distance object antecedents.
Local binding of English reflexives
As far as the local binding of English reflexives was concerned, this study argued that L2 learners acquired the local binding of English reflexives if they performed above the acquisition threshold and their performances were native-like in both biclausal finite reflexive and biclausal non-finite reflexive sentences. Figure 5 presents the overall performance of child groups in bi-clausal finite and non-finite sentences.
As shown in Figure 5 , Arabic-speaking children scored higher (83.33%) than the acquisition threshold in biclausal finite and biclausal non-finite sentences. As for Chinese-speaking children, they scored higher than the acquisition threshold in bi-clausal non-finite sentences, and they were very close to it in bi-clausal finite sentences. As expected, child native speakers showed ceiling effects in both structures. However, a between-group comparison revealed that there was significant difference in biclausal finite reflexive sentences (Kruskal Wallis, H(2) = 19.610, p < 001) and biclausal non-finite reflexive sentences (H(2) = 12.434, p < .002).
This was followed-up by Mann Whitney Tests (Bonferroni correction applied, significance accepted at p = .016) which showed that there was no significant difference between the performance of Arabic-speaking children and child Eng- Figure 6 shows the performance of adult groups.
As shown in Figure 6 , Arabic-speaking adults scored higher than the acquisition threshold (83.33%) in biclausal finite and biclausal non-finite sentences. In contrast, Chinese-speaking adults were somewhat below the acquisition threshold in biclausal non-finite sentences and biclausal finite sentences. Adult native speakers, as did child native speakers, showed ceiling effects in both biclausal finite and biclausal non-finite sentences.
These observations were confirmed statistically. Concerning the acquisition of reflexives in biclausal finite sentences, there was a significant difference between the groups (Kruskal-Wallis, H(2) = 24.884, p < .001). This was followed up with Mann-Whitney tests (Bonferroni correction applied, significance accepted at p = .016), which revealed that there were no significant differences between adult native speakers and Arabic-speaking adults whilst adult native speakers were significantly different to Chinese-speaking adults (U = 11.00, p < .001, r = .83). Concerning the acquisition of reflexives in biclausal non-finite sentences, there was a significant difference between the groups (Kruskal-Wallis, H(2) = 21.930, p < .001). This was followed up with Mann-Whitney tests (Bonferroni correction applied, significance accepted at p = .016), which revealed native speakers were found to be significantly different to Arabic-speaking adults (U = 37.500, p < .001, r = .55) and Chinese-speaking adults (U = 15.00, p < .001, r = .83).
If the performance of Arabic-speaking adults was native-like in biclausal finite 
Syntactic difference between reflexives and pronouns
According to the lexical learning of reflexives (Wexler & Manzini, 1987) , L2 learners learn reflexives as lexical items without considering their syntactic
properties. This means that they may confuse reflexives with pronouns. Specifically, there are three possibilities: 1) constantly, L2ers misinterpret reflexives as pronouns, 2) constantly, L2ers misinterpret pronouns as reflexives, and 3) arbitrarily, L2ers confuse reflexives with pronouns without favouring one over another. Later on, children know that they are dealing with reflexives and pronouns, so they make a syntactic distinction between the two. If such a view is correct, there is a significant difference between the performance of L2ers in the acquisition of reflexives and pronouns. As shown below, Figure 7 illustrates the overall performance of experimental groups with regard to reflexives and pronouns.
Using a Wilcoxon Signed Ranks Test to compare the performance of each group with regard to reflexives and pronouns (Bonferroni correction applied, significance accepted at p = .01), the results showed that Arabic-speaking children; Arabic-speaking adults; Chinese-speaking children; Chinese-speaking adults; and English native speakers distinguished the syntactic properties of re- individual performance highlighted this difference.
As for the individual performances of L2 participants in reflexive and pronoun sentences (see Appendix B), results showed that the majority, of L2 participants and especially children, scored higher in reflexive sentences. Contrary to group results, such individual results supported the view that, at the time they were tested, the majority of L2 participants had not distinguished fully between the syntactic properties of reflexives and pronouns.
Similarities/differences between child and adult L2 learners
In addition to the comparison between the performance of native speakers and L2 groups, it was important to compare, separately, between the performance of Arabic children and adults, and the performance of Chinese children and adults. The results of such a comparison would address the question whether or not adult L2 learners had access to UG, and whether or not the earlier one acquired a second language the better. Also, it was necessary to compare between the performance of child groups and adult groups to establish whether or not L2 learners from different L1s were at the same stage of L2 acquisition. Respectively, Figure 8 and Figure 9 show the performance of Arabic-speaking groups and Chinese groups in reflexive sentences.
As shown in Figure 8 , in all structures types, the performance of Arabic-speaking adults was very close to that of Arabic-speaking children, scoring higher than the acquisition threshold (83.33%) in all structures except possessive structures 2. Similarly, Figure 9 shows the performance of Chinese-speaking adults was close to the performance of Chinese-speaking children. Such observations were confirmed statistically. The results of between-group comparisons, using Kruskal-Wallis test, showed that there was no significant difference between the performance of L2 groups in the acquisition of English reflexives in long-distance object structures; possessive structure 1; possessive structure 2; and biclausal non-finite sentences. However, there was a significant difference in biclausal finite sentences (H(3) = 19.447, p < .001). Follow up with Mann-Whitney tests (Bonferroni correction applied, significance accepted at p = .0125) revealed that there were no significant differences within the L1s, namely, on the one hand, between Arabic-speaking adults and Arabic-speaking children, and, on the other hand, Chinese-speaking adults and Chinese-speaking children. However, in the acquisition of English reflexives in biclausal finite sentences, Arabic-speaking children were significantly different to Chinese-speaking 
Discussion
This study tested the findings of previous studies on the acquisition of reflexives and the claims of the Fundamental Difference Hypothesis (Bley-Vroman, 1989) and the Domain-by-Age-Model (Schwartz, 2003) . In accordance with previous studies (Thomas, 1995; Yuan, 1998) , overall results showed that L2 learners obeyed UG constraints where long-distance object antecedents were concerned.
L2 learners rejected binding of English reflexives by long-distance object antecedents at a high score (above 80%). Sometimes, as was the case with Arabic-speaking children, there was no significant difference between the performance of native speakers and that of L2 learners in prohibiting binding of reflexives by long-distance object antecedents. However, similar to the findings of Thomas (1995) and (Yuan), two-Arabic-speaking participants and five Chinese-speaking participants allowed binding of English reflexive to long-distance object antecedents but these participants' individual results showed that they misinterpreted reflexives as pronouns. Overall, the L2 participants results of prohibiting English reflexives to be bound by long-distance object antecedents indicated that, irrespective of age and mother tongue, UG was operative in the grammar of L2 learners.
The c-command constraint on reflexive binding seemed to be problematic for L2 learners. Such a view was supported by the L2 learners' individual performances. Namely, two Arabic-speaking children and about half the participants in each group of Arabic-speaking adults, Chinese-speaking children and Chinese-speaking adults could not pass the acquisition criterion in the c-command constraint. It might be possible that the c-command constraint is acquired at advanced stages of L2 acquisition. Another possibility is that, in this study, the L2 learners did not have a problem with the c-command constraint on reflexive binding, but had a problem with the lexical item itself. Namely, they misinterpreted the reflexive, himself, in (16) as a pronoun, him and, consequently, they allowed the reflexive to be bound to the non-c-commanding antecedent, Jack, whilst it should be bound by the c-commanding antecedent, The son.
(16) The son j of Jack i pointed to himself *i/j /him i/*j .
The participants' overall results, in the reflexive/pronoun distinction, showed that they confused reflexives with pronouns. If this interpretation was correct, the participants, in this study, did not have a problem with the c-command constraint, and they did not develop a linear order learning strategy. However, at the time they were tested, they had not acquired the reflexive/pronoun distinction.
Therefore, the problem would not be in the c-command constraint, but the lexical item itself.
This study's results showed also that if there was similarity between the L1 and the target grammar, the L1 influence facilitated the acquisition of the L2 target A. Al Kafri grammar. This conclusion is based on the evidence that there was no significant difference between the performance of native speakers and Arabic-speaking participants in the acquisition of English reflexives in biclausal finite sentences, whilst there was a significant difference between the performance of Chinesespeaking participants and that of English native speakers. Such results can be attributed to the L1 influence where there is similarity between Arabic and English in the grammar of binding and dissimilarity between English and Chinese. However, dissimilarity, between the L1 and the target grammar of L2, does not mean that L2 learners are unable to acquire the target grammar because the results showed that, in the majority of L2 structures, there was no significant difference between the performances of L2 learners. The only difference was in the performance of L2 learners in the acquisition of English reflexives in biclausal finite sentences, where the performance of Arabic-speaking participants was better than the performance of Chinese participants.
In the reflexive/pronoun distinction, this study showed that L2 participants, especially children, did not have full knowledge of the syntactic difference between pronouns and reflexives, and that they dealt with the majority of items as reflexives. Such an observation was obvious in the case of child participants who scored less than 70% in the majority of pronoun sentences. It might be argued that such findings contradict the claims of availability of UG principles and constraints to language learners because, if binding Principles A and B are available to language acquirers, they should be able to distinguish between reflexives and pronouns. Wexler & Chien (1987) can be a reflexive, pronoun or R-expression (i.e., name), and Y can be a potential antecedent. A principle involving disjointness between X and Y may mature later than one involving coreference. (Wexler & Chien, 1987: p. 39) This study's findings support a maturational account in the L2 acquisition of reflexives and pronouns. Namely, in this study, L2 learners acquired the "notion of linking" before the notion of "non-linking."
Contrary to claims of the Fundamental Difference Hypothesis, this study's results showed that adult and child L2 learners, of the same L1 and, who were at the same proficiency level in English, were at the same developmental stage in the acquisition of English reflexives. However, since Arabic and English shared the local binding of reflexives whilst Chinese and English did not, the performance of Arabic-speaking participants was better than the performance of Chinese-speaking participants, especially adults.
This study's results support mainly the assumptions of the Domain-by-Age- Model in the case of Syntax (Schwartz, 2003) . There was no significant difference, on the one hand, between the Arabic-speaking children's and adults' performances, and, on the other hand, there was no significant difference between the performances of Chinese-speaking children and adults. Hence, the Domain-by-Model is supported in the acquisition of L2 syntax.
Conclusion
The main aim of this study was to address the on-going debate on access to UG by adult L2ers. Different from the majority of previous studies on this topic, this study addressed the issue by comparing between the performance of adult and child L2 learners of the same L1 in the acquisition of English reflexives. The results of such a comparison, as discussed above, are very important because there is a kind of general agreement that child L2 learners still have access to UG (Schwartz, 2003 (Schwartz, /2004 In accordance with previous research (Johnson and Newport, 1989; Schwartz, 2004) , this study has shown that the issue of access to UG in L2 acquisition is related to UG differences rather than age differences. That is, child and adult L2 learners of the same L1 follow the same path in the acquisition of L2 syntax, while they differ in the acquisition of L2 inflectional morphology and phonology (Schwartz, 2004) . Therefore, adult and child L2 learners of the same L1 showed operation of UG in the acquisition of English reflexives. Thus, the results of this study support the assumptions of the Domain-by-Age-Model (Schwartz, 2004) .
Based on the results of this study, both Chinese-speaking participants and Arabic-speaking participants in developmental stages did not know the syntactic status of the item that they dealt with, so that they confused reflexives with pronouns and developed learning strategies, such as a linear order strategy. At this stage, the L1 influence will be noticed in the performance of L2 learners, so that the performance of Arabic-speaker participants will be better than the Chinese-speaking participants. However, some of the Chinese-speaking participants might overcome the L1 influence and show native-like performance in the acquisition of English reflexives. At advanced stages of L2 acquisition, L2 learners are expected to realize that they are dealing with two distinct syntactic items with different syntactic properties and a linear order strategy cannot always help them to acquire the local binding of English reflexives. Therefore, they become forced to change the values of their L1-binding parameter to that of English.
Consequently, it is a matter of differences within the language itself rather than age differences. Some aspects of language are learnable even after puberty.
This implies that we can benefit from the acquisition/learning pathway of children and apply it to adults. When children learn a second language, they learn 
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